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1

DRIVE ASSEMBLY FOR AN ELECTRIC
DRIVE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a national stage of, and claims priority
to, Patent Cooperation Treaty Application No. PCT/EP2015/
057078, filed on Mar. 31, 2015, which claims priority to
Patent Cooperation Treaty Application No. PCT/EP2014/

056861 filed on Apr. 4, 2014, each of which applications are
hereby incorporated herein by reference in their entireties.

BACKGROUND

An electric dnive can serve as the only drive for the motor
vehicle or 1t can be provided in addition to an internal
combustion engine. In such a case, the electric drive and the
internal combustion engine can each drive the motor vehicle
on its own or, superimposed on one another, they can drive
the motor vehicle jointly. Such drive concepts are referred to
as hybrid drives.

Normally, an electric drive comprises an electric motor
and, downstream thereto, a reduction gear unit which trans-
lates a rotational movement from a fast speed to a slow
speed. From the reduction gear unit, the torque 1s transmitted
to the driveline of the motor vehicle. For this, a diflerential
drive arranged 1n the torque flow downstream the reduction
gear unit divides the introduced torque to two output shatts
for driving the motor vehicle wheels. The two output shaftts
ol the differential drive have a differential effect relative to
cach other, 1.e. 11 one of the two output shafts rotates more
quickly, the other output shaft rotates correspondingly more
slowly, and vice versa.

From FR 2 946 292 A3 a driving unit 1s known with two
clectric motors, two primary driveshaits, two intermediate
shafts, two reduction gear units, and one diflerential drive.
Each of the two reduction gear units 1s drivingly connected
to differential drive, so that both reduction gear units are able
to transmit torque to the differential drive. Between each
driveshaft and the associated intermediate shait there are
provided two switchable sets of gears with diflerent reduc-
tion ratios. A synchronising device 1s provided between the
gear sets.

DE 10 2012 204 7177 Al proposes an drive assembly with
an electric motor for a motor vehicle with a first electric
machine and a first driveshaft, a second electric machine
with a second driveshait and a transmission with a planetary
gear set, a spur gear unit and an output. The spur gear unit
comprises a first set of gear with a first transmission ratio, a
second set of gears with a second transmission ratio, and a
shift unit. The shift unit can be switched 1nto a first position
in which the first gear of the first set of gears 1s connected
to the first driveshait and 1nto a second position 1n which the

first gear of the second set of gears 1s connected to the first
driveshatt.

From FR 2 946 292 A3 a drive assembly 1s known with
an electric motor, a reduction gear unit with two parallel
shafts and a differential drive. The reduction gear unit
comprises two set of gears for transmitting torque between
the two parallel shafts. There 1s provided a double clutch
which 1s able to transmit a torque 1ntroduced by the electric
motor optionally to the respective drive gear of one of the
two sets of gears.

WO 2012/087700 Al proposes an electric drive module
with an electric motor, a planetary drive, a synchronising,
unit, a reduction gear unit and a differential assembly. The
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sun gear of the planetary drive and the drive gear of the
synchronising unit are connected to one another via a hollow

shaft. The hollow shaft comprises radial bores.

Electric drives of the mentioned type with multi-step
transmissions with clutch shift unit require a major con-
structional effort for the clutches and actuators. A multi-step
transmission with a synchronising unit requires high switch-
ing forces, thus mvolving high demands to be met by the
actuator.

SUMMARY

The present disclosure relates to a drive assembly for a
motor vehicle, more particularly for an electric drive, as well
as to a motor vehicle having such a drive assembly. A drive
assembly with a multi-step transmission and a diflerential
drive for a motor vehicle 1s provided. The drive assembly
has a compact design, allows high-seed gear changing, and
has a long service life. A motor vehicle with such a drive
assembly 1s included in the disclosure.

The drive assembly for a motor vehicle has a multi-step
transmission and a differential drive, wherein the multi-step
transmission comprises a rotatingly drivable driveshaft and
an intermediate shatt extending parallel to the driveshaft and
at least one first transmission stage with a first set of gears
and a second transmission stage with a second set of gears
for transmitting torque from the driveshait to the interme-
diate shaft with different transmission ratios, wherein the
intermediate shaft comprises an output gear for transmitting
torque to the differential carrier of the differential drive,
wherein a rotational axis of the differential carrier extends
parallel to the intermediate shait, and wherein the output
gear 1s arranged axially between the at least two transmis-
s10n stages.

More particularly, 1t 1s proposed that the first transmission
stage comprises a first drive gear rotatably supported on the
driveshaft and an mtermediate gear connected to the inter-
mediate shait in a rotationally fixed manner and that the
second transmission stage comprises a second drive gear
rotatably supported on the driveshait and a second interme-
diate gear connected to the intermediate shait 1n a rotation-
ally fixed manner. The first drive gear and the first interme-
diate gear can also be referred to as a first pair of gears and
the second drive gear and the second intermediate shaft can
also be referred to as the second pair of gears. The drive
assembly comprises a gear shiit unit, which can be arranged
coaxially relative to the driveshait and axially between the
at least two transmission stages and 1s configured for selec-
tively transmitting torque via the first transmission stage or
the second transmission stage.

The shift unit can comprise an input part which 1s con-
nected to the driveshatt 1n a rotationally fixed manner, a first
output part which 1s connected to the first mput part 1 a
rotationally fixed manner, a second output part which 1s
connected to the second drive gear in a rotationally fixed
manner, and a coupler configured to couple the mput part
optionally to the first output part or the second output part
for transmitting torque.

The driveshaft can comprise a longitudinal bore as well as
at least one transverse bore for supplying at least one seat
portion for one of the first drive gear, the second drive gear
and the mput part with lubricant. Thus, at least one trans-
verse bore for a seat portion of the first drive gear and/or at
least one transverse bore for a seat portion of the second
drive gear and/or at least one transverse bore for a seat
portion of the mput part can be provided. In accordance with
the present disclosure a seat portion can be a portion or a
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region where an element of the driveshait 1s positioned,
respectively radially supported. This includes the possibility
that the element 1s rotatably supported on the respective seat
portion, as 1s the case with the first and second drive gear, or
that the element 1s supported on the respective seat portion
in a rotationally fixed manner, as 1s the case with the mput
part. A seat portion can also be referred to as supporting
portion.

The drive assembly 1s particularly compact 1n an advan-
tageous manner. Because of the mentioned design, the space
available between the gear changing stages can be made use
of very well. The driveshatt, the intermediate shait and the
rotational axis of the differential are arranged substantially
parallel relative to one another, with the radial distance
between said components being relatively small. Overall,
the transmission unit consisting of the multi-step transmis-
sion and the differential drive has a particularly small width
and length and thus also a low weight. At the same time, the
components mounted and supported on the rapidly rotating
driveshaft are well supplied with lubricant due to the bores,
so that, 1n spite of the compact design, heat can easily be
dissipated and, overall, the transmission assembly comprises
a long service life.

The drive assembly can comprise an electric motor for
driving the driveshatt. The unit including the electric motor,
multi-step transmission and differential drive can also be
referred to as an electric drive. The electric drive can be used
as the only drive for a motor vehicle or as an additional
driving source for a motor vehicle which comprises an
internal combustion engine as the main driving source. The
clectric drive can be used for driving any driving axle, the
front axle or rear axle.

A torque 1mtroduced by the electric drive 1s transmitted to
the driveshaft, and from there, via one of at least two
transmission stages, to the differential carrier of the differ-
ential drive. The driveshaft can be arranged coaxially to the
motor shait of the electric motor, but depending on the
respective technical requirements, 1t can also be arranged
parallel thereto. The transmission ratio between the motor
shaft and the driveshait 1s in an example one, 1.e., the
driveshait rotates at the same speed as the motor shaft,
wherein other transmission ratios are also possible.

Each of the at least two transmission stages comprises a
drive gear rotatably supported on the driveshait and an
intermediate gear rotationally fixed to the intermediate shaft
which, at least indirectly, engage one another. A first set of
gears with a first dnive gear and a first intermediate gear
comprises a first transmaission ratio 11. A second set of gears
with a second drive gear and a second intermediate gear
comprises a second transmission ratio 12 which deviates
from the first transmission ratio. In an example, the first
transmission ratio which lies 1n particular between 3.0 and
4.0 1s greater than the second transmission ratio which lies
in particular between 1.3 and 2.3. In the first gear, the
intermediate shaft consequently rotates slower than in the
second gear. Only two transmission stages are mentioned
above, but 1t 1s to be understood that, depending on the
technical requirements regarding the electric drive, the
multi-step transmission can also comprise more than two
transmission stages.

The arrangement of gears on the driveshaft constitutes a
special technical challenge, as said driveshatt, more particu-
larly when driven directly by the electric motor, rotates at
very high speeds of over 10,000 revolutions per minute. In
order to achieve an adequate supply of lubricant and a long
service life of the rotating components, the driveshaft can
comprise a longitudinal bore and at least one transverse
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bore. In this way, the lubricant can tlow from the inside of
the driveshatt to the respective seat portion of the input part,
the first output part and/or the second output part. The input
part 1s connected to the driveshait in a rotationally fixed
manner with an interference fit, also referred to as a press {it,
wherein at least one of the transverse bores i1s 1 a fluid
connection with the mput part. In this way, the formation of
{it rust 1in the contact region between the driveshait and the
input part 1s prevented.

In particular 1t can be proposed that the mput part 1s
rotationally fixedly connected to the driveshaft with an
interference fit, wherein, of the at least one transverse bores,
at least one central bore 1s fluidically connected to the seat
portion of the mput part. As an alternative or 1n addition, of
the at least one transverse bore, at least one first transverse
bore can be fluidically connected to the seat portion of the
first drive gear and/or at least one second transverse bore can
be fluidically connected to the seat portion of the second
drive gear. The first drive gear 1s rotatably supported on the
driveshait by means of a first bearing, wherein the first drive
gear can comprise a first sleeve projection which extends
axially towards the mput part and i1s axially supported
against same at least indirectly. Laterally adjacent to the first
bearing, a first annular gap can be provided between the first
sleeve projection and the driveshaft, though which gap
lubricant can flow from the seat portion of the first drive gear
to the gear shift unit. Alternatively or in addition, the same
can apply for the second drive gear, 1.¢., a second annular
gap can be provided through which lubricant can flow from
the seat portion of the second drive gear to the shift unait.

According to an example, the first dnive gear can be
axially supported towards the input part against a first inner
disc and away from the mnput part against a first outer disc.
Accordingly, the second drive gear can be axially supported
towards the mput part against a second 1nner disc and away
from the mput part against a second outer disc. The terms
“mnner disc” and “outer disc” 1n this context refer to a central
plane of the shaft unit. The discs are provided 1in the form of
sliding discs made of a low-Iriction material, thus allowing
a low-Iriction sliding contact with the respective drive gear
rotating relative thereto.

The first inner disc and/or the second 1nner disc can each
comprise at least one groove through which lubricant can
flow from the first and/or second annular disc to the shaft
unit. The first outer disc and/or the second outer disc can
comprise a continuous contact face against which the
respective drive gear 1s axially supported, 1.e., the first outer
disc and/or the second outer disc, more particularly, can be
designed so as to be groove-less. This design with lubricat-
ing grooves in the mner discs and groove-less outer discs,
the lubricant flowing through the transverse bores of the
driveshatt to the bearing seats of the drive gears reaches the
shift unit 1n a targeted manner for lubricating and cooling
same.

According to an example, at one end of the driveshait a
supply assembly can be provided for supplying lubricant
into the longitudinal bore. The supply assembly can com-
prise a supplying element with a tubular channel which
extends into the longitudinal bore. A ring can be provided 1n
the annular space formed between the tubular channel and
the bore wall of the driveshaft. The rng, which for example
can be pressed into the longitudinal bore, prevents any
lubricant contained 1n the longitudinal bore from returning.
Thus, the lubricant reaches specifically the transverse bores
and from there tlows to the bearing seats of the drive gears
and to the seat faces of the mput part, respectively.
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The multi-step transmission, which can also be referred to
as change-speed gearing, can comprise a gear shift unit for
switching the at least two gear stages. The gear switch unit
1s arranged 1n particular coaxially relative to the driveshatt,
which contributes to the transmission unit having a compact
design. According to an example, the shift unit 1s arranged
axially between the first drive gear and the second drive
gear. The shift unit can partially radially overlap the first
intermediate gear and/or the second intermediate gear,
which leads to an eflicient use of the available space. For a
compact design it 1s advantageous 1f the shift unit at least
partially has an axial overlap with the output gear of the
intermediate shaft. Alternatively or 1n addition, the shift unit
at least partially overlaps the central diflerential plane of the
differential drive.

The central differential plane 1s a plane which extends
perpendicularly to the differential axis and contains a dif-
ferential gear axis. Overall, there 1s achieved an organic
structure, wherein the shift umit, the output gear of the
intermediate shait, and the annular gear of the differential
are arranged centrally or substantially 1n one plane and are
laterally flanked by the gears of the first and of the second
transmission stage.

According to an example, the gear shift unit comprises the
tollowing: an input part which i1s connected to the driveshatt
in a rotationally fixed manner, a first output part which 1s
connected to the first drive gear in a rotationally fixed
manner, a second output part which 1s connected to the
second drive gear in a rotationally fixed manner, and a
coupler which can connect the mput part optionally to the
first output part or the second output part for of transmitting
a torque. The coupler can be provided in the form of a
sliding sleeve which 1s held on the input part 1n a rotationally
fixed way and 1s axially displaceable relative thereto by
means of an actuator. In its neutral position, the sliding
sleeve 1s connected neither to the first nor to the second
output part, so that the electric motor and the differential are
uncoupled relative to one another. In a first shift position, the
sliding sleeve 1s connected to the first output part, so that
torque can be transmitted from the electric motor to the
differential with a first transmission ratio. In a second shift
position, the sliding sleeve 1s connected to the second output
part in a rotationally fixed manner, so that torque can be
transmitted via the second gear stage to the differential. It 1s
understood that other types of switchable couplings can be
used for selectively transmitting torque between the input
part and one of the output parts, for example a claw coupling,
or a toothed coupling.

The actuator can comprise a spindle drive with a rotat-
ingly drivable spindle and a spindle sleeve, which with an
inner thread, engages a corresponding outer thread of the
spindle, so that the spindle sleeve 1s axially moved 11 the
spindle rotates, wherein a switch fork 1s fixed to the spindle
sleeve which engages an annular groove of the sliding
sleeve. The spindle can be driven by an electric motor which
can be controlled by an electronic control unit. It 1s under-
stood that other types of drive can also be used, for example
a hydraulic drive. Also, instead of the spindle drive, other
known actuators can be used for axially moving the sliding
sleeve.

According to an example, a sensor 1s provided which 1s
able to detect the axial position of the sliding sleeve and of
the spindle sleeve respectively. Said signal 1s passed to the
control unit for controlling the actuator.

To ensure especially accurate control conditions and for
securely engaging the gears, 1t 1s advantageous to use further
detecting means which can detect a signal representing the
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force needed for moving the sliding sleeve and the spindle
sleeve respectively. Said signal 1s passed on to the control
unmit and 1s used for controlling the actuator.

According to an example, the shift unit, for an output part,
comprises a synchronising mechanism. The synchronising
mechanism 1s used to adjust the speeds between the input
part and the respective output part in advance of the switch-
ing operation. The mput part and the output part can be
provided 1n the form of gearwheels and to that extent can
also be referred to as input gear and output gear.

The output gear of the intermediate shaft, and thus also
the annular gear of the differential carnier, are arranged
axially between the first intermediate gear and the second
intermediate gear. The output gear of the intermediate shatt
has at least partially an axial overlap with the central
differential plane. In thus way a substantially symmetric
construction with reference to the central differential plane
1s achieved. The output gear 1s firmly connected to the
intermediate shaft and can be produced so as to be integral
therewith. The seat faces for the two intermediate gears
which are connected to the intermediate shait in a rotation-
ally fixed way, axially adjoin the output gear. The first
intermediate gear 1s supported against a first side face and
the second intermediate gear 1s axially supported against an
opposed second side face of the output gear. It 1s proposed
that the output gear comprises a smaller diameter and a

greater width than the first intermediate gear and the second
intermediate gear.

SUMMARY OF THE DRAWINGS

Examples will be described below with reference to the
Figures below where

FIG. 1 shows an example drive assembly 1n a sectional
illustration;

FIG. 2 shows a detail of the drive assembly according to
FIG. 1;

FIG. 3 shows the supply assembly according to FIG. 1 and
FIG. 2 1n detail;

FIG. 4 shows the assembly consisting of the driveshait
and elements mounted thereon according to FIG. 1 as a
detail;

FIG. 5 shows a detail of the assembly according to FIG.
4;

FIG. 6 1s a diagrammatic illustration of an example drive
assembly with an electric motor;

FIG. 7 shows the drive assembly according to FIG. 6 1n
a neutral position (N);

FIG. 8 shows the drive assembly according to FIG. 7 1n
a first shift position (P1);

FIG. 9 shows the drive assembly according to FIG. 8 1n
a second shift position (P2).

DETAILED DESCRIPTION

FIGS. 1 to 9 will be described jomtly below. FIG. 1 shows
an 1nventive drive assembly 2 with a multi-step transmission
4 and a differential drive 5. For driving the assembly
including the multi-step transmission 4 and the differential
drive 5, which assembly can also be referred to as trans-
mission unit, an electric motor 3 1s used which 1s shown 1n
FIG. 6. The electric motor 3, the multi-step transmission 4
and the differential drive 5 jointly form an electric drive for
driving a driving axle of a motor vehicle. The electric drive
can be used as the only driving source or as an additional
driving source.
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The electric motor 3 comprises a stator 6 and a rotor 7
which 1s rotatable relative to the stator 6 and which, when
the electric motor 1s supplied with current, rotatingly drives
the motor shaft 8. The rotational movement of the motor
shaft 8 1s transmitted to the driveshalt 9 of the multi-step
transmission 4. The electric motor 3 1s supplied with electric
current by a battery, wherein, 1n a generator mode, the
battery can also be charged by the electric motor.

The multi-step transmission 4 comprises two transmission
stages, so that the introduced torque can be transmitted from
the drniveshaft 9 to the intermediate shaft 10 with two
different transmission ratios 11, 12. The intermediate shaft 10
1s drivingly connected to the differential carrier 11 of the
differential drive 5. By means of the differential drive 5, the
introduced torque 1s divided between the sideshaits 81, 82,
via which the torque 1s transmitted to the vehicle wheels 83,
84. There 1s provided a shift unit 12 which can be actuated
by an actuator 13 for selectively switching the multi-step
transmission 4 into the neutral position, the first gear, or the
second gear. The design and mode of operation of the shift
unit 12 will be described in greater detail below.

The multi-step transmission 4 1s provided 1n the form of
a reduction gearing, so that a rotational movement 1ntro-
duced by the electric motor 3 i1s reduced from a fast speed
to a slow speed. The first reduction stage comprises a drive
gear 14 rotatably supported on the driveshaft 9 and an
intermediate gear 15 connected to the intermediate shaft 10
in a rotationally fixed way, with the drive gear 14 and the
intermediate gear 15 engaging one another. The first drive
gear 14 and the first intermediate gear 15 form a first set of
gears with a first reduction ratio 11 which can be between
3.0"and 4.0". The second reduction stage comprises a second
drive gear 16 rotatably supported on the driveshaft 9 and a
second intermediate gear 17 connected to the intermediate
shaft 10 1n a rotationally fixed way, which second drive gear
16 and second intermediate gear 17 engage one another. The
second drive gear 16 and the second intermediate gear 17
form a second gear set with a second transmission ratio 12
which preferably lies between 1.3' and 2.3". A third reduction
stage comprises an output gear 18 rotationally fixed to the
intermediate shaft 10 and the annular gear 19 firmly con-
nected to the differential carrier 11. The output gear 18 of the
intermediate shait 11 and the annular gear 19 form a third set
of gears with a third transmission ratio 13 which preferably
lies between 2.4' and 3.4'. The reduction of the rotational

movement between the driveshaft 9 and the differential
carrier 11 will be further described in connection with the
description of FIGS. 6 to 9.

It can be seen that the output gear 18 of the intermediate
shaft 10 1s axially arranged between the first and the second
intermediate gear 15, 17. The output gear 18 1s produced so
as to be imtegral with the intermediate shait 10 and forms
two lateral supporting faces against which the two interme-
diate gears 15, 17 are axially supported. The drive gears 14,
16 are rotatably supported via respective bearing means 20,
20" on the driveshaft 9. The intermediate gears 15, 17 are
connected to the intermediate shait 10 1n a rotationally fixed
manner via shaft connections 22, 23, more particularly by a
press and/welded connection.

The driveshait 9 1s rotatably supported 1n a housing 26 of
the drive assembly 2 around a first axis of rotation A9 by
means of {irst bearings 24, 25. The annular chamber formed
at the mput side of the driveshait 9 between the shait and the
housing 26 1s sealed by a radial shait sealing ring 27. The
housing 26 comprises a first housing part 28 and a second
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housing part 29 which are connected to one another 1n a
joming plane E26 by suitable connecting means 30 such as
threaded connections.

The intermediate shait 10 1s rotatably supported in the
housing 26 around a second rotational axis A10 by means of
second bearings 32, 33. The bearings 32, 33 are provided 1n
the form of rolling contact bearings which are provided at
ends of the intermediate shait 10.

The output gear 18 of the intermediate shait 10 engages
the annular gear 19 of the differential carrier 11 for intro-
ducing torque 1nto the differential. The diflerential carrier 11
which 1s also referred to as a diflerential cage, i1s rotatably
supported 1n the housing 26 around the axis of rotation All
by bearings 34, 35 and sealed by radial shait sealing rings
36, 37. Furthermore, the differential 5 comprises a plurality
of differential gears 38 which are rotatably supported 1n the
differential carrier 11 on an axis A38 extending perpendicu-
larly relative to the rotational axis All, as well as two
sideshaft gears 39, 40 which are rotatably arranged coaxially
relative to the rotational axis All and which engage the
differential gears 38. Two opposed differential gears 38 are
rotatably supported on a bolt 41 which has been mserted into
bores of the differential carrier 11 and 1s axially fixed. The
axis A38 of the differential gears 38 defines a central
differential plane ES. Torque introduced by the annular gear
19 into the differential carrier 11 1s transmitted via the
differential gears 38 to the two sideshait gears 39, 40
between which there prevails a balancing eflfect. For trans-
mitting torque, the sideshait gears 39, 40 are connected to
the associated sideshafts 81, 82 which transmuit the torque as
introduced to the wheels 83, 84 of the motor vehicle, as
shown 1 FIGS. 6 to 9. The two sideshatt gears 39, 40 each
comprise an inner toothing which, for transmitting torque,
can be engaged by an associated sideshalt with a corre-
sponding outer toothing.

It can be seen that the driveshaft 9, the intermediate shaft
10, and a rotational axis A1l of the differential carrier 11
extend parallel relative to one another. The output gear 18 of
the intermediate shait 10 at least partially has an axial
overlap with the central differential plane ES. Furthermore,
the joining plane E26 of the housing 26 axially overlaps the
output gear 18 of the intermediate shaift, and respectively the
shift unit 12. Overall, the present design achieves a sym-
metrical construction of the transmission unit with reference
to the central differential plane, respectively the joiming
plane. This leads to a compact design and ensures easy
mounting conditions of the assembly.

The shift unit 12 whose details are shown in FIGS. 2 and
4 1s axially arranged between the first output gear 14 and the
second output gear 16. The shiit unit comprises an mput part
42, which 1s connected to the driveshaft 9 so as to be
rotationally fixed and axially fixed, as well as a second
output part 44 which 1s fixedly connected to the second drive
gear 16. The input part 42 1s connected with a press fit to the
driveshait 1n a rotationally fixed way. For the purpose of
axial securing a securing ring 78 1s provided which engages
corresponding annular grooves 1n the driveshait and of the
input part respectively. A coupler 45 1s provided which can
connect the mput part 42 optionally to the first output part 43
or the second output part 44 for transmitting torque. For this,
the coupler 45 1s provided 1n the form of a sliding sleeve
which 1s held on the mput part 44 so as to be rotationally
fixed and axially displaceable.

The sliding sleeve 1s actuated by an actuator 13 which
comprises an electromotive rotary drive 46 and convertor
unmit 47 which converts a rotational movement 1nto a linear
movement. The convertor unit 47 comprises a spindle drive
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with a rotatingly drivable spindle 48 and a spindle sleeve 49
which 1s moved axially when the spindle rotates. A shaft fork
50 1s fixed to the spindle sleeve 49, which, by means of two
catch members 52 engages an annular groove 33 of the
sliding sleeve 45. The actuator 13 can be controlled by an
clectronic control unit (not illustrated) and can be controlled
by same as required depending on the driving condition of
the motor vehicle. For this, the electronic control unit can
receive as mput values a value representing the rotational
speed of the drniveshait 9 and a value representing the
rotational speed of the intermediate shait 10. For example,
these could be the rotational speed of the electric motor 3
and the rotational speed of the vehicle wheels 83, 84, from
which the rotational speeds of the driveshait 9 and of the
intermediate shaft 10 can be determined.

For accurately controlling and positioning the shiding
sleeve 45 a sensor 54 1s provided which 1s configured to
detect a signal representing the axial position of the shiit
fork 50 and of the switching sleeve 45 and passing same on
to the control unit. The sensor 1s provided 1n the form of a
path sensor, more particularly as a contact-less sensor such
as a magnet field sensor or an inductive sensor. Using a
contact-less sensor 1s advantageous 1n that there 1s little loss
of power and little wear. The contact-less sensor cooperates
with a sensor target 35. The sensor 54 detects the axial
position of the sensor target 55 and transmits a correspond-
ing sensor signal to the electronic control unit. The sensor
target 55 1s connected to the spindle sleeve 49, so that the
sensor target 535 1s axially moved together with the spindle
sleeve 49 when the actuator 13 1s actuated. The sensor target
55 1s recerved 1n a carrier element which 1s fixed to the
spindle sleeve by means of a screwed connection 356. To
achieve particularly accurate control conditions, further
detecting means can be provided in addition to said path
sensor 54. More particularly, said means detect a signal
representing the force needed for axially moving the sliding
sleeve 45 and the spindle sleeve 49 respectively, which is the
reason why they can also be referred to as force sensor. For
example, a current signal for controlling the actuator can be
detected, which signal 1s representative of the force required
to drive the spindle.

Furthermore, the gear shift unit 12 comprises a synchro-
nising mechanism 57, 57' for an output part 43, 44 by which,
prior to the switching operation, the speeds of the compo-
nents to be connected are equalised, 1.¢., between the input
part 42 and the respective output part 43, 44. As the
synchronising mechanisms 57, 57" have the same structure,
only one 1s described as representative for the other one, too.
The synchronising mechanism 57 comprises an outer ring 58
with an 1mner cone, an nner ring 39 with an outer cone, and
an 1termediate ring 60 arranged therebetween. The outer
ring 58 1s rotationally fixed to the mner ring 42 such that
both jointly rotate around the rotational axis A9, with a
limited relative movement between the mnput part 42 and the
outer ring 58 being possible. The itermediate ring 60 1s
rotationally fixed to the output part 43. The inner ring 59,
again, 1s connected to the input part 42 1n a rotationally fixed
manner. This design ensures that engagement between the
sliding sleeve 45 and the respective output part 43, 44 can
only take place 11 both rotate at the same speed, 1.¢., that they
are synchronised. Synchronisation 1s achieved by a plurality
of circumierentially distributed pressure pieces 62 which are
rotationally fixed to the mput part 42 such that they rotate
jointly with same. By axially moving sliding sleeve 43, the
pressure pieces 62 are loaded against the outer ring 58, so
that friction locking occurs at the surface pairs between the
outer race 38 and the intermediate ring 60 on the one side,
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and between the intermediate ring 60 and the mner ring 59
on the other side. Such iriction locking leads to the speeds
between the mput part 42 and the respective output part 43,
44 being equalised. If the parts to be connected rotate
synchronously, the sliding sleeve 45 can be moved fully 1nto
the engaging position, so that the mput part 42 and the
respective output part 43, 44 are connected to one another
for the transmitting torque. The pressure pieces 62 are each
connected to the sliding sleeve 45 via a ball 63 which 1s
tensioned radially outwardly by a spring 64. Thereby, the
ball 63 form-lockingly engages the inner groove 63 of the
sliding sleeve 45. If the axial actuating force of the sliding
sleeve 45 exceeds the holding force of the ball 63, the ball
63 1s moved radially inwardly against the pretensioning
force of the spring 64, so that the sliding sleeve can continue
to be moved towards the respective output parts 43, 44.

In order to achieve a good supply of lubricant and a long
service life of the rotating parts, the driveshaft 9 comprises
a longitudinal bore 75 as well as several circumierentially
distributed transverse bores 76, 77, 77" for a seat face for the
gears 42, 14, 16 arranged thereon. In this way lubricant can
flow from the nside of the driveshatt 9 to the seat portion 31
of the input part 42 and, respectively, to the seat portions 21,
21' of the first and second drive gear 14, 16 for lubricating
same. The seat portions 21, 21" of the first and of the second
drive gear 14, 16 are fluidically connected to the shift unit
12, so that lubricant can flow from the respective seat
portion subsequently to the shift unit 12 to lubricate same.

At the end of the drniveshatt 9, a supply assembly 68 1s
provided for supplying lubricant into the longitudinal bore
75. The housing 26 comprises a catching rib (not illustrated)
which catches any lubricant centrifuged 1n the transmission,
which lubricant can flow into a chamber 85 via a channel.
The supply assembly 68 comprises a ring 51 which 1s
positioned in the longitudinal bore 75, as well as a supplying
clement 70 with a tubular channel 61 which extends from the
chamber 85 through the ring 51 into the longitudinal bore
75. Thus, any lubricant contained in the chamber 85 can tlow
through the channel 61 into the longitudinal bore 735. The
ring 51 1s pressed into the longitudinal bore 75 with inter-
ference and 1s axially supported against a shoulder of the
driveshait 9. The ring 51 has a smaller inner diameter than
the longitudinal bore 75 so that i1t forms a barrier for any
lubricant having entered the longitudinal bore. The ring 51
prevents the lubricant from returning from the bore, which
lubricant due to the centrifugal forces, spreads annularly as
a 1llm at the inner wall forming the bore. In this way,
lubricant reaches the transverse bores 76, 77, 77 1n a
targeted manner and from there it flows to the bearing seats
of the drive gears 14, 16 and to the seat face of the input part
42 respectively. Between the tube 61 and the ring 51 an
annular gap 1s formed through which excessive lubricant can
flow out of the longitudinal bore 75 and through radial gaps
71 1n a flange portion of the supply element 70 towards the
bearing 25 for lubricating same.

The first output part 43 1s firmly connected to a first ring,
66, c.g., welded thereto. For this, the first ring 66 comprises
an annular recess 1n which the output part 43 1s positioned.
Radially inside, the first ring 66 comprises a hub portion
which 1s positioned on a sleeve projection 67 of the first
drive gear 14 and 1s firmly connected to same. For {ixing, a
weld 69 1s provided which, from the end face, 1s produced
in the axial direction. The first output part 43, the first ring
66, and the first drive gear 14 jointly form a first gearwheel.
The first gearwheel 1s rotatably supported on the driveshatt
9 by means of a bearing 20. The bearing 20 1s provided 1n
the form of a slide bearing and comprises two bearing
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bushes, with other suitable bearing means also being pos-
sible. In the axial direction, the first gearwheel 1s fixed
between a first inner disc 72 and a first outer disc 73, with
the expressions “inner disc” and “outer disc” referring to a
central plane of the shaft unit. The mner disc 72 1s positioned
on a corresponding seat face of the driveshait 9, e.g., with
interference fit, and 1s axially supported against a shoulder
of the driveshaft. The outer disc 73 1s axially supported
against the driveshaft 9 1n the opposed axial direction via a
securing ring 74. The discs 72, 73 are provided 1n the form
of sliding discs from a low-1riction material. It can be seen
in particular in FIGS. 4 and 5 that the first inner disc 72
comprises a plurality of circumierentially distributed
grooves 79 through which lubricant can flow from the
bearing 20 through an annular gap 86 formed between the
drive gear 14 and the driveshaft 9 to the first synchronising
mechanism 57 of the shift unit 12. In contrast thereto, the
outer disc 73 comprises a continuous, groove-less contact
face against which the drive gear 14 1s axially supported. By
this design with lubricating grooves 79 1n the inner disc 72
and a groove-less outer disc 73, the lubricant tlowing
through the transverse bores 77 of the driveshait to the
bearing seat of the drive gear 14 1s directed to the shift unit
and the synchronising mechanism respectively.

The second output part 44, the second ring 66' and the
second drive gear 16, accordingly, form a second gear-wheel
which 1s designed analogously to the first gear-wheel. To
that extent, regarding the joint features, reference 1s made to
the description of the first gear-wheel, with corresponding
details having been given the same reference numbers with
indices. The mode of operation and the structure of the
details referring to the lubrication of the second gear 16 and,
respectively of the second synchronising mechanism 57 are
identical to those of the first drive gear 14 and, respectively
to those of the first synchronising mechanism 37 so that, for
the sake of brevity reference 1s again made to the above
description.

Below, with special reference to FIGS. 6 to 9, the gear
shifting of the drive assembly 2 1s explained. FIG. 6 shows
diagrammatically the drive assembly 2 with the electric
motor 3 for driving the motor vehicle axle 80. One can see
the sideshafts 81, 82 and the wheels 83, 84 of the vehicle
axle 80, with the wheels 83, 84 being connected to the
sideshafts 82, 83.

As explained above, the drive assembly 2 comprise a
two-stage transmission which 1s formed by a first power path
and a functionally parallel second power path. By control-
ling the shift unit 12 accordingly, torque can be transmitted
selectively via the first power path or, alternatively, via the
second power path, from the electric motor 3 to the differ-
ential 5 and, respectively, to the driving axle 80.

FIG. 7 shows the shift unit 12 in the neutral position (N)
which can also be referred to as the i1dling position. The
components drivingly connected to the electric motor 3 are
shown 1n bold lines. It can be seen that the switching sleeve
45, when 1n the neutral position, 1s 1n a central position. In
this position, the electric motor 3 and the differential § are
uncoupled from one another, so that no torque can be
transmitted between the sideshafts 81, 82 and the electric
motor 3. This 1s necessary, for example, if the motor vehicle
has to be towed away because of an accident.

In the first switched position (P1), which 1s shown in FIG.
8, the sliding sleeve 45 1s connected to the first output part
43, and/or to the first drive gear 14, in a rotationally fixed
way. Torque 1s transmitted from the electric motor 3 to the
differential 5 via the first power path which 1s drawn 1n bold
lines. The first power path comprises the driveshait 9 driven
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by the electric motor 3, the mput part 42, the first drive gear
14, the first intermediate gear 15, the intermediate shait 10
and the output gear 18 which engages the annular gear 19 for
driving the differential 5.

In the second switching position (P2), which 1s shown 1n
FIG. 9, the sliding sleeve 45 15 coupled to the second output
part 44, and/or to the second drive gear 16, so that torque 1s
transmitted via the second power path, which again 1s shown
in bold lines. The second power path comprises the drive-
shaft 9, the input part 42, the second drive gear 16, the
intermediate gear 17, the intermediate shaft 10 and the
output gear 18 which engages the annular gear 19.

Overall, the drive assembly 2 comprises three pairs of
gears: the first drive gear 14 and the mtermediate gear 15
(first pair of gears); the second drive gear 16 and the
intermediate gear 17 (second pair of gears); and the output
gear 18 and the annular gear 19 (third pair of gears).
Dependmg on the switching position of the shift unit 12,
drive 1s effected via the first or the second pair of gears, so
that there are thus obtained two gear-stages.

The first and the second power path are functionally
arranged 1n parallel and have diflerent transmission ratios,
1.€., the transmission of torque takes place 1n the first power
path with a first transmission ratio (first gear stage), or via
the second power path with the second transmission ratio
(second gear stage). The transmission ratio of the first power
path 1s influenced by the pair of gears between the first drive
gear 14 and the second intermediate gear 15, with the
number of teeth of the first drive gear 14 being smaller than
those of the first intermediate gear 15. The transmission ratio
of the second power path 1s influenced by the pair of gears
between the second drive gear 16 and the second interme-
diate gear 17 which comprises a larger number of teeth than
the second drive gear 16. Furthermore, 1t can be seen that the
first drive gear 14 comprises a smaller number of teeth than
the second drive gear 16 and that the first intermediate gear
15 comprises a larger number of teeth than the second
intermediate gear 17. As a result, the first transmission ratio
(11=z15/7z14) of the first pair of gears (15, 14) 1s greater than
the second transmission ratio (12=z17/z16) of the second
pair of gears (17, 16). As a result, in the case that torque 1s
transmitted via the first power path (first gear) the annular
gear 19 rotates slower than 1n the case of a torque transmis-
sion via the second power path (second gear).

A special feature of the, drive assembly 2 1s that the shait
unmit 12 has a substantial axial overlap with the output gear
18 of the intermediate shait. The overlap 1s largely at least,
1.€., the axially overlapping portion between the shaft unit 12
and the drive gear 18 1s bigger than the non-overlapping
portion. A radially outer part of the switch unit 12 covers the
first intermediate gear 15 and the second intermediate gear
17 1n a radial direction. Furthermore, the annular gear 19 of
the differential 5 and, respectively, the central differential
plane ES5 are also arranged in the region of axial overlap with
the shift unit 12. A further special feature 1s that the first and
the second drive gears 14, 16 of the transmission stages are
arranged coaxially relative to the driveshaft 9 driven by the
clectric motor 3. Overall, this design ensures excellent
utilisation of the available space and a very compact size of
the drive assembly 2.

The mvention claimed 1s:

1. A drive assembly for a motor vehicle, having a multi-
step transmission and a differential drive,

wherein the multi-step transmission comprises a rotat-

ingly drivable driveshaft, an intermediate driveshatt
arranged parallel to the rotatingly drivable driveshatt,
at least a first transmission stage and a second trans-
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mission stage for transmitting torque from the rotat-
ingly drivable driveshait to the intermediate driveshait
with different transmission ratios, as well as a shift unit
which 1s arranged coaxially relative to the rotatingly
drivable driveshatft;
wherein the first transmission stage comprises a first drive
gear rotatably supported on the rotatingly drivable
driveshaft and a first intermediate gear connected to the
intermediate driveshait 1n a rotationally fixed manner,
and wherein the second transmission stage comprises a
second drive gear rotatably supported on the rotatingly
drivable driveshait, and a second intermediate gear
connected to the intermediate driveshalt in a rotation-
ally fixed manner;
wherein the shift unit comprises an input part which 1s
connected to the rotatingly drnivable driveshaft in a
rotationally fixed manner at a seat portion of the input
part, a first output part which 1s connected to the first
drive gear 1n a rotationally fixed manner, a second
output part which 1s connected to the second drive gear
in a rotationally fixed manner, and a coupler by which
the mput part can optionally be coupled to the first
output part or to the second output part for transmitting
torque;
wherein the mtermediate driveshait comprises an output
gear for transmitting torque to a differential carrier of
the differential drive, wherein a rotational axis of the
differential carrier extends parallel to the intermediate
driveshaft;
wherein the output gear and the shift unit are arranged
axially between the at least two transmission stages;
wherein the rotatingly drivable driveshaft comprises a
longitudinal bore and a first transverse bore for sup-
plying lubricant to a seat portion of the first drive gear,
a second transverse bore for supplying lubricant to a
seat portion of the second drnive gear and a central
transverse bore 1 alignment with the seat portion of the
input part for supplying lubricant thereto; and
wherein the seat portion of the mput part 1s connected to
the rotatingly drivable driveshait 1n a rotationally fixed
manner with an interference fit, wherein the central
transverse bore 1s fluidically connected with the seat
portion of the input part that 1s connected to the
rotatingly drivable driveshait with the interference fit.
2. The drive assembly of claim 1, wherein the seat portion
of at least one of the first drive gear and the second drive
gear 15 tluidically connected to the shift unit such that
lubricant can flow from the seat portion to the shift unit.
3. The dnive assembly of claim 1, wheremn the first
transverse bore 1s fluidically connected to the seat portion of
the first drive gear and the second transverse bore 1s tluidi-
cally connected to the seat portion of the second drive gear.
4. The drive assembly of claim 1,
wherein the first drive gear 1s rotationally supported on
the rotatingly drivable driveshaft by a first bearing,
wherein the first drive gear comprises a first sleeve
projection which axially extends towards the input part,
wherein a first annular gap 1s provided laterally adjoin-
ing the first bearing, between the first sleeve projection
and the rotatingly drivable driveshatt, through which
first annular gap lubricant can flow from the seat
portion of the first drive gear to the shift unit, and
the second drive gear 1s rotationally supported on the
rotatingly drivable driveshait by a second bearing,
wherein the second drive gear comprises a second
sleeve projection which axially extends towards the
input part, wherein a second annular gap 1s provided
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laterally adjoining the second bearing, between the
second sleeve projection and the rotatingly drivable
driveshatt, through which second annular gap lubricant
can flow from the seat portion of the second drive gear
to the shift unait.

5. The drive assembly of claim 1,

wherein the first drive gear 1s axially supported towards
the 1nput part against a first inner disc and away from
the input part against a first outer disc, wherein the first
iner disc comprises at least one groove through which
lubricant can flow from the seat portion of the first drive
gear to the shift unit, and

the second drive gear 1s axially supported towards the
input part against a second inner disc and away from
the mput part against a second outer disc, wherein the
second 1mnner disc comprises at least one groove through
which lubricant can flow from the seat portion of the
second drive gear to the shift unit.

6. The drive assembly of claim 1,

wherein at one end of the rotatingly drivable driveshatt, a
supplying assembly 1s provided for supplying lubricant
into the longitudinal bore; and

wherein the supplying assembly comprises a supplying
clement with a tubular channel which extends into the
longitudinal bore, as well as a rning attached in the
longitudinal bore which prevents lubricant from return-
ing out ol the longitudinal bore.

7. The drive assembly of claim 1,

wherein exactly one electric motor with a motor shaift 1s
provided for driving the rotatingly drivable driveshatt
and

wherein the rotatingly drivable driveshaft 1s arranged
coaxially relative to the motor shait of the electric
motor and wherein a transmission ratio between the
motor shaft and the rotatingly drivable driveshatft 1s
one.

8. The drive assembly of claim 1,

wherein at least one of the following applies with regard
to a transmission from the rotatingly drivable driveshatt
to the intermediate driveshatt:

the first transmission ratio between the first drive gear and
the first intermediate gear 1s between 3.0 and 4.0; and
the second transmission ratio between the second drive

gear and the second intermediate gear 1s between 1.3 to
2.3.

9. The drive assembly of claim 1, wherein the shift unit

partially radially overlaps the first intermediate gear and the
second intermediate gear.

10. The drive assembly of claim 1, wherein at least one of

the following applies:

the shift unit has at least partially an axial overlap with a
central differential plane of the differential drive, and
the central differential plane extends perpendicularly to
the differential axis and contains a differential gear axis.

11. The drive assembly of claim 1,

wherein the coupler 1s provided in the form of a sliding
sleeve, which 1s held on the 1nput part 1n a rotationally
fixed manner and 1s axially movable relative to same by
means of an actuator and

wherein the sliding sleeve 1s 1n a neutral position freely
rotatable relative to the first and to the second output
part, 1s 1n a first transmission position connected to the
first output part 1n a rotationally fixed manner, and 1s 1n
a second transmission position connected to the second
output part 1n a rotationally fixed manner.
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12. The drive assembly of claim 11,

wherein the actuator comprises a spindle drive, with a
rotationally drivable spindle and a spindle sleeve which
engages a corresponding outer thread of the spindle
with an inner thread so that the spindle sleeve 1s axially
moved when the spindle rotates, wherein a switch fork
1s fixed at the spindle sleeve, which switch fork engages
an annular groove of the sliding sleeve.

13. The drive assembly of claim 12,

wherein a sensor 1s provided which 1s configured to detect
a signal representing the position of the spindle sleeve,
which signal can be transmitted to an electronic control
umt for controlling the spindle drive.

14. The drive assembly of claim 12,

wherein there are provided detecting means which are
configured to detect a signal representing the force for
axially moving the spindle sleeve, which signal 1is
transmitted to the control unmit for controlling the
spindle drive.

15. The drive assembly of claim 1,

wherein the output gear 1s integrally formed with the
intermediate driveshaft, wherein the first intermediate
gear 1s axially supported against a first side face of the
output gear and the second intermediate gear 1s axially
supported against a second side face of the output gear
facing 1n an opposite direction, wherein the output gear
comprises a smaller diameter and a greater width than
the first intermediate gear and the second 1ntermediate
gear.

16. The drive assembly of claim 1,

wherein the central transverse bore connects with a secur-
ing ring disposed between the seat portion of the mput
part and the rotatingly drivable driveshatt.

17. drive assembly for a motor vehicle, having a multi-

step transmission and a differential drive,

wherein the multi-step transmission comprises a rotat-
ingly drivable driveshaft, an intermediate driveshatt
arranged parallel to the rotatingly drivable driveshatt,
at least a first transmission stage and a second trans-
mission stage for transmitting torque from the rotat-
ingly drivable driveshaift to the intermediate driveshait
with diflerent transmission ratios, as well as a shift unit
which 1s arranged coaxially relative to the rotatingly
drivable driveshaft;

wherein the first transmission stage comprises a first drive
gear rotatably supported on the rotatingly drivable
driveshaft and a first intermediate gear connected to the
intermediate driveshait 1n a rotationally fixed manner,
and wherein the second transmission stage comprises a
second drive gear rotatably supported on the rotatingly
drivable drniveshait, and a second intermediate gear
connected to the intermediate driveshalt in a rotation-
ally fixed manner;

wherein the shift unit comprises an input part which 1s
connected to the rotatingly drivable driveshaft in a
rotationally fixed manner, a first output part which 1s
connected to the first drive gear 1n a rotationally fixed
manner, a second output part which 1s connected to the
second drive gear 1n a rotationally fixed manner, and a
coupler by which the mput part can optionally be
coupled to the first output part or to the second output
part for transmitting torque;

wherein the mtermediate driveshalt comprises an output
gear for transmitting torque to a differential carrier of
the differential drive, wherein a rotational axis of the
differential carrier extends parallel to the intermediate

driveshaft;
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wherein the output gear and the shift unit are arranged
axially between the at least two transmission stages;

wherein the rotatingly drivable driveshait comprises a
longitudinal bore and a transverse bore for supplying
lubricant to a seat portion of the input part;

wherein the seat portion of the iput part 1s connected to
the rotatingly drivable driveshait 1n a rotationally fixed
manner with an interference fit, wherein the transverse
bore 1s fluidically connected with the seat portion of the
iput part;

wherein the first drive gear 1s rotationally supported on
the rotatingly drivable driveshaft by a first bearing,
wherein the first drive gear comprises a first sleeve
projection which axially extends towards the input part,
wherein a first annular gap 1s provided laterally adjoin-
ing the first bearing, between the first sleeve projection
and the rotatingly drivable driveshatt, through which
first annular gap lubricant can flow from the seat
portion of the first drive gear to the shift unit; and

wherein the second drive gear 1s rotationally supported on
the rotatingly drivable driveshait by a second bearing,
wherein the second drive gear comprises a second
sleeve projection which axially extends towards the
input part, wherein a second annular gap 1s provided
laterally adjoining the second bearing, between the
second sleeve projection and the rotatingly drivable
driveshait, through which second annular gap lubricant
can flow from the seat portion of the second drive gear
to the shift unat.

18. A dnive assembly for a motor vehicle, having a

multi-step transmission and a differential drive,

wherein the multi-step transmission comprises a rotat-
ingly drivable driveshaft, an intermediate driveshatt
arranged parallel to the rotatingly drivable driveshatt,
at least a first transmission stage and a second trans-
mission stage for transmitting torque from the rotat-
ingly drivable driveshait to the intermediate driveshatt
with diflerent transmission ratios, as well as a shift unit
which 1s arranged coaxially relative to the rotatingly

drivable driveshatt;

wherein the first transmission stage comprises a first drive
gear rotatably supported on the rotatingly drivable
driveshaft and a first intermediate gear connected to the
intermediate driveshait 1n a rotationally fixed manner,
and wherein the second transmission stage comprises a
second drive gear rotatably supported on the rotatingly
drivable driveshaft, and a second intermediate gear
connected to the imtermediate driveshait 1n a rotation-
ally fixed manner;

wherein the shift unit comprises an iput part which 1s
connected to the rotatingly drivable driveshait i a
rotationally fixed manner, a first output part which 1s
connected to the first drive gear 1n a rotationally fixed
manner, a second output part which 1s connected to the
second drive gear 1n a rotationally fixed manner, and a
coupler by which the input part can optionally be
coupled to the first output part or to the second output
part for transmitting torque;

wherein the mtermediate driveshait comprises an output
gear for transmitting torque to a differential carrier of
the differential drive, wherein a rotational axis of the
differential carrier extends parallel to the intermediate

1veshaft;

wherein the output gear and the shift unit are arranged

axially between the at least two transmission stages;
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wherein the rotatingly drivable driveshait comprises a
longitudinal bore and a transverse bore for supplying
lubricant to a seat portion of the mput part;

wherein the seat portion of the input part 1s connected to

the rotatingly drivable driveshait 1n a rotationally fixed s

manner with an interference fit, wherein the transverse
bore 1s fluidically connected with the seat portion of the
iput part;

wherein the coupler 1s provided 1n the form of a sliding
sleeve, which 1s held on the input part 1n a rotationally
fixed manner and 1s axially movable relative to same by
means of an actuator; and

wherein the sliding sleeve 1s 1n a neutral position freely
rotatable relative to the first and to the second output
part, 1s 1n a {irst transmaission position connected to the
first output part in a rotationally fixed manner, and 1s 1n
a second transmission position connected to the second
output part 1n a rotationally fixed manner.
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In the Claims

Column 15, in Line 34, replace “drive assembly” with -- A drive assembly --.
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